N00014-75-C-0739  ' Date*  22  June  1979 


^GROWTH  AND  _CHARACTERIZATION  OF  HIGH  JPURITY 
LATTICE  MATCHED  GalnAs  on  InP^ 


' James  D.  / Oliver , Jrp-anft  Lester  F. /Eastman 

Cornell  University  

School  of  Electrical  Engineering^  Phillips  H; 
— Ithaca,  N.Y.  14853 


ABSTRACT 


The  high  mobility  of  GalnAs  allows  its  potential  use  as  a 


field  effect  transistor  active  layer  in  either  microwave,  or 


high  speed  logic  applications,  provided  that  doping  levels  can 


be  adequately  controlled.  \At  the  present,  doping  levels  of  less 


than  10  cm  are  difficult  to  achieve 


identified  silicon  as  the  major  residual  donor  in  In 


Here  we  report  on  the  highest  purity  GalnAs  produced,  by  care 


fully  controlling  the  incorporation  of  silicon 


It  is  shown  that  the  thermochemistry  of  the  process 


is  applicable  and  is  supported  by  the  experimental  results.  Using 


the  purging  process  of  long  time  baking  at  the  growth  temperature 
we  have  achieved  room  temperature  Hall  results: 


S^lOxlO  cm 


and  liquid  nitrogen  Hall  mobilities  as  high  as  y 


with  little  freeze  out.  The  nitrogen  mobility  (y 


with  baking  time  and  has  not  yet  reached  its  equilibrium  value 
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This  high  mobility  supports  the  predictions  that  alloy  scatter 
ing  may  not  have  as  great  an  effect  as  was  originally  thought. 

Variable  temperature  Hall  analysis  is  being  conducted  in 
an  attempt  to  estimate  the  amount  of  scattering  by  various 
mechanisms.  This  will  enable  us  to  estimate  the  total  ionized 
impurity  density,  as  well  as  the  extent  of  alloy  and  space- 
charge  scattering  in  our  high  purity  material. 

X-ray  techniques  were  used  to  measure  the  mismatch  and 

structural  quality  of  the  high  purity  layers.  Diffraction 

A 3. 

techniques  showed  that  the  mismatch  was  less  than  .06%  — and 
that  the  lattice  constant  was  uniform  over  the  entire  layer. 

An  electron  microprobe  was  used  to  measure  the  material  com- 
position. No  evidence  of  inclusions  or  inhomogenities  was 
found. 
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